4                    MICROSCOPIC  EXAMINATION  OF  STEEL
and cementite and it requires 0.85 per cent of the carbon to form the pearlite, the difference between the total carbon and 0.85 per cent carbon gives the amount of carbon available to form cementite. Thus in a steel containing 1.25 per cent carbon there is available for cementite formation 0.4 per cent carbon and as cementite, Fe3C, contains 6.67 per cent carbon the 0.4 per cent carbon would furnish approximately 6 per cent cementite which would occur in the free state, and the steel would contain 94 per cent of pearlite and 6 per cent cementite. See photograph No. 9. It is thus evident that by microscopic examination a rough determination of carbon may be made on slowly cooled steels. Photograph No. 10 shows a steel containing 1.46 per cent carbon — approximately 9 per cent cementite — in which the white constituent is cementite.
RAPIDLY COOLED  STEELS.
Every chemical reaction has a time factor. In the slow cooling or heating of steels the reactions taking place at the critical temperatures are almost complete and the products of the reactions are in a state of stable equilibrium. If this time factor be disturbed, the state of equilibrium is also disturbed. If the rate of cooling is rapid enough, the reactions which ordinarily take place on slow cooling are suppressed and the metal is maintained in the condition in which it existed at the temperatures from which cooling began. If cooled rapidly from above An, the reactions which ordinarily take place on slow cooling have not time to take place and the solid solution present persists at the ordinary temperatures, but inasmuch as solid solution of iron carbide in iron is in stable equilibrium only at temperatures above Aci, then it must be in a state of unstable equilibrium at the ordinary temperature. This is the condition of hardened steel and is produced by quenching in water, brine, or oil at some temperature above Aci. The tendency toward stable equilibrium is very small at the ordinary temperature, but it increases with rise of temperature and time. The microscopic constituent produced in quenched steel is known as mar tens! tc and is characterized by needlelike crystals crossing each other at angles of 60°.